Inventor Iwao Ushinohama ct al. 
Title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trexler. Bushnell et al. 
Robert J. Depke 
312-704-1890 



10/533691 
Rec'dPST/PTO 02 MAY 2005 



1/22 



1 




55a 



Inventor: Iwao Ushinohama et al. 
Title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 

Trexler. Bushnell et al. D A 

Robert J. Depke 
312-704.1890 



10/533691 
02 MAY 2005 



2/22 




Inventor: Iwao Ushinohama et al. 
Title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trcxlcr, Bushneil et al. 
Robert J. Depke 
312-704-1890 



1 0/533691 

Rec*iP8T/PT0 02 MAY 2005 



3/22 




Inventor Iwao Ushinohama ct al. 



Title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD "fl / 1^ ^ 

- • Case 00539 (075834.00539) ,\ ' > / ^ 

02 my 2005 



Trexler, BushncU et al. ^ 9 

Robert J. Depke 
312-704.1890 



4/22 





Inventor: Iwao Ushinohama ct al. 
title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trcxlcr, Bushndl et al. 
Robert J. Depke 
312-704-1890 



10/533691 
Rec'i PST/FT0 O 2 MAY 2005 



5/22 




Inventor: Iwao Ushtnohama et al. 
Title: LIQUID DISCHARGE APPARATUS AND UQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trexler, Bushnell et al. 
Robcft J. Depke 
312-704-1890 



10/533691, 

02 MAY 2005 



6/22 



34 



34g 




34h 34e 



46 



RIG.6A 



34a 



34c 



34 



34g 




34h 34e 



46 



34a 



34c 



Inventor: Iwao Ushinohama et al. 
Tide: LIQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trexler, BushneU ct al. 
Robert J. Depke 
312-704.1890 



10/533691 
R©cafO*T0 02 MAY 2001 



7/22 




a 46 



Inventor: Iwao Ushtnohama et al. 
Title: UQUID DISCHARGE APPARATUS AND UQUID DISCHARGE METHOD 
. , Case 00539 (075834.00539) 
Trexlcr, Bushnell et al. 
Robert J. Depke 
312.704-1890 



10/533691 
02 MAY 2005 



8/22 




Inventor: Iwao Ushinohama et al. 
Title:' UQUID DISCHARGE^APPARATUS AND UQUID DISCHARGE METHOD 
. - qase 00539 (075834.00539) 

Trextcr, Bushnell et al. #\ 
Robert J. Depke 
312-704-1890 



10/533691 
Rec'dP8T/PT0 02IVIAY 2005 



9/22 



2 7 



4 1 42a 42b 4 




44b 



RIG. 9 



Inventor: Iwao Ushinohama et al. 
Title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 

Trexler, Bushnell et al. M 
Robert J. Depke U 
312-704.1890 



02 MAY 200$ 



10/22 




RIG.I O 



Inventor: Iwao Ushinohama ct al. 
Title: UQUID DISCHARQE APPARATUS AND LIQUID DISCHARGE METHOD 
' ■ Case 00539 (075834.00539) 
Trexler, Bushncll ct al. 
Robert J. Depke 
312-704-1890 



Rec'i P6T/PT0 02 IV! AY ZD05' 



11/22 




Inventor: Iwao Ushinohama et al. 
Title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trcxler, Bushnell et al. 
Robert J. Depke 
312-704-1890 



10/533691 
Bec'im/FTQ 02MAy 2005 



12/22 




Inventor: Iwao Ushinohama et al. 4 / C J ^ dL f\ ^ 

Title: UQUID DISCHAI^GE APPARATUS AND LIQUID DISCHARGE METHOD ^'D^OStJU 

Case 00539 (073834.00539) — - - - *^ ^« 

Trexicr, Bushnell ct al. 
Robert J. Depke 
312-704.1890 



Rec'iPgT/PTQ 02 MAY 2005 



13/22 




Inventor: Iwao Ushinohama et al. ^ ^ ^ ^ ^ ^ 6 ^ 



'Title: UQUip DISCtyOlGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trexler. Bushnell et al. 
Robert J. Dqike 
312-704-1890 



Recall P8T/PT@ 02 MAY ZOOS 



14/22 




Inventor Iwao Ushinohama et al. 
Title: UQUID DISCHARGE APPARATUS AND UQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trcxicr, Bushnell et al, 
Robert J. Depke 
312-704-1890 



,. 10/533691 
Rec'dPffT/PTO 02 MAY 200^ 



15/22 



63 




-7 1 



SWITCHING 
CONTROL 
CIRCUIT 

\ 

73 



RIG.1 5 



Inventor Iwao Ushinohama ct al. 
Title: LIQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
' Case 00539 (075834.00539) 
Trexler, Bushnell et al. 
Robert J. Depke 
312-704-1890 



Rec'f! PSryPTO 0 2 MAY 2005 



16/22 



RIG.1 6 A 



27 



42a 42b 
4 1 45 f j 4 




27a 



FIG.1 6B 



27 



42a 42b 
4 1 45 ( j 4 




43 
27a 



B 3 4 4 a V\B 4 



w 



FIG.1 6C 



27 

43 
27a 



42 a 42b 
4 1 45 ( j 4 





B 



[^/^ \ 4 a B 4 



W 



Inventor: Iwao Ushinohama et al. 
Title: UQUID DISCHARGE APPARATUS AND UQUID DISCHARGE METHOD 
Case 00539 (07S834.00539) 
Trextcr. Bushnell ct al. 
Robert J. Depke 
312-704-1890 



1 0/53369i 

Rec'iPST/pf© 02 MAY "2005 



17/22 




( ,) 3nONV 3DyVHDSia 



Inventor: Iwao Ushinohama ct al. 
Title: UQUIO DISCHARGE APPARATUS AND UQUID DISCHARGE METHOD 
■ Case 00539 (075834.00539) 
Trexler, Bushnell et al. 
Robert J. Depke 
312-704-1890 



10/533691 

Rec'dPir/PTO 02 MAY 2D0S 



18/22 



SAMPLE 1 BUBBLE GENERATION TIME DIFFERENCE 0% 

• joOOOOOOOoOOOOO Os-D 

i i 

SAMPLE 2 BUBBLE GENERATION TIME DIFFERENCE 7.5% 

FIG. 1 SB r^^^^ ^ ~j ^ 

lOOOoOOOOoOOOnOOl— D 

i i 

SAMPLES BUBBLE GENERATION TIME DIFFERENCE 13% 

F"IG 1 SC ^ ! ^ 

jo ooooooooooooooj-'D 

i i 

SAMPLE 4 BUBBLE GENERATION TIME DIFFERENCE 20% 

FIG.1SD |OooooooooooOoooUd 

i i 

SAMPLES BUBBLE GENERATION TIME DJFFERENCE 21% 

FIG.18E |ooOooOOoOo_oo^c>^r 



I I 



FIG.1 8F o 



SAMPLES BUBBLE GENERATION TIME DIFFERENCE 23% 

r' ' ' : - \ p 

ioo^ooooooooooo^j^ 

i i 



Inventor: Iwao Ushinohama ct al. 
Title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trcxler, BushneU et al. 
■ Robert J. Depke 

312-704-1890 



10/533691 
fiec'dPgrypTO 02MAy"2005 



19/22 



S 1 



X 



START 



CARTRIDGE LOADED ? 



S2 



X 



NO 



S4 



YES 



PRINT INHIBIT 



INK EXIST ? 





YES 

f 


PRINT OPERATION 



S3 



RIG.1 Q 



Inventor: Iwao Ushinohama et al. 
Title: LIQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trexler, Bushnell et al. 
Robert J. I>epke 
312-704-1890 



10/53369i 

R©C*dPgT/PT0 02 MAY 2001 



20/22 




Inventor: Iwao Ushinohama et al. 
Title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 
Trexler, Bushneil ct al. 

Robert J. Depke A ' 

312-704-1890 



10/533691: 

02 MAY 2005 



21/22 



FIG. 21 A 



L_. 



92b 



92a 93 



I 

n 



9 1 



FIG. 21 B 



r 

n 



1 03a 1 03b 



1 04 103c 



I 

n 



1 0 1 



1 02 



FIG. 21 C 



1 1 4 -i 




Inventor: Iwao Ushinohama et al. 
Title: UQUID DISCHARGE APPARATUS AND LIQUID DISCHARGE METHOD 
Case 00539 (075834.00539) 

Trexler, BiuhncU et al. f^^^f 
Robert J. Depke 
312-704-1890 



R©c'iP8T/rr@ 02 MAY 2005 



22/22 



201 

202 205a 202 




RIG. 22 



